determined in such way that the mean-square boundary residual is minimized. 
The incident wave is a TE plane wave polarized to y direction and given as follows: When the plane wave of Eqs. (2) and (3) is incident
to the boundary L, the total field -577 -
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and given as follows:
and then Y (s) (z,x) is the scattered wave generated by the imperfection. The total field satisfies the boundary condition as follows: 
0
and f(h,z,x) is a plane wave given by 
Algorithm
The approximate wave function is determined in such way that the mean-square boundary residual is minimized. From concept of the method of least square, the following mean-square error related with boundary condition on L is defined.
The integration of the approximate wave function of Eq. (7) is discretized as follows: (13) where, * denotes complex conjugate quantity.
Consequently, each A m is obtained by the following set of simultaneous linear equations:
It is considered that when mean-square error of Eq.
(11) converges to zero, namely, the boundary value of the approximate wave function converges in the mean sense to that of exact scattered wave, the former converges uniformly to the latter in the arbitrary closed subregion of S which is the upper region of the boundary L of Fig.1 [6] .
Examples of analyses
(1) Scattering problems by sinusoidal periodic groove structures of finite extent. In this case, Figure 2 shows the boundary L with a sinusoidal periodic groove structure of finite extent. The profile of the boundary is given by
where D is the length of one period and A is a half depth of the groove, respectively. 
Conclusions
In this paper, a new method for analyzing the two- pothesis cannot be applied, scattering problems can be analyzed by the present method precisely. Consequently, it is concluded that the present method is effective for analyzing scattering problems mentioned above.
